Deregulated unfolded protein response in chronic wounds of diabetic ob/ob mice: a potential connection to inflammatory and angiogenic disorders in diabetes-impaired wound healing.
Type-2 diabetes mellitus (T2D) represents an important metabolic disorder, firmly connected to obesity and low level of chronic inflammation caused by deregulation of fat metabolism. The convergence of chronic inflammatory signals and nutrient overloading at the endoplasmic reticulum (ER) leads to activation of ER-specific stress responses, the unfolded protein response (UPR). As obesity and T2D are often associated with impaired wound healing, we investigated the role of UPR in the pathologic of diabetic-impaired cutaneuos wound healing. We determined the expression patterns of the three UPR branches during normal and diabetes-impaired skin repair. In healthy and diabetic mice, injury led to a strong induction of BiP (BiP/Grp78), C/EBP homologous protein (CHOP) and splicing of X-box-binding protein (XBP)1. Diabetic-impaired wounds showed gross and sustained induction of UPR associated with increased expression of the pro-inflammatory chemokine macrophage inflammatory protein (MIP)2 as compared to normal healing wounds. In vitro, treatment of RAW264.7 macrophages with tunicamycin, and subsequently stimulation with lipopolysaccharide (LPS) and interferon (IFN)-γ enhances MIP2 mRNA und protein expression compared to proinflammatory stimulation alone. However, LPS/IFNγ induced vascular endothelial growth factor (VEGF) production was blunted by tunicamycin induced-ER stress. Hence, UPR is activated following skin injury, and functionally connected to the production of proinflammatory mediators. In addition, prolongation of UPR in diabetic non-healing wounds aggravates ER stress and weakens the angiogenic phenotype of wound macrophages.